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Detailed Description 

L Name of the Invention 

Protective Sheet Used in Catalyst Support Material of Automobile Exhaust 
Gas Purification Device 

2. Scope of the novel claims used in practice 

(1) Protective sheet used in catalyst support material of automobile 
exhaust gas purification device characterized by the fact that on 
both sides of a sheet type core material made at the 
predetermined thickness and by using vermiculite as its main 
material, sheet type cover material selected from the group of 
glass cloth, ceramic fiber cloth, glass paper, ceramic fiber 
paper, aluminum foil is stacked and combined, and both 
materials are bonded and unified as one body. 

(2) Protective sheet used in catalyst support material of automobile 
exhaust gas purification device according to the above 
described Clahn paragraph 1 of the present invention, 
characterized by the fact that the above described sheet shaped 
core material and sheet shaped cover material, are bonded by a 
thread through a machine. 

(3) Protective sheet used m catalyst support material of automobile 
exhaust gas purification device according to the above 
described Clahn paragraph 1 of the present invention, 
characterized by the fact that the above described sheet shaped 
core material and sheet shaped cover material, are bonded by 
an adhesive agent. 
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3. Detailed Explanation of the Invention 

This invention is an invention about a protective sheet used in catalyst 
support material of automobile exhaust gas purification device, and 
especially, this is an invention about the improvement of the 
protective sheet which uses vermiculite as its main material. 

In the past, as automobile exhaust gas purification devices the 
purification devices have been widely used where the catalyst used for 
the purification has been supported in a honeycomb structure material 
manufactured from ceramics, and this honeycomb structure material 
has been housed in a box shaped contained made from metal 

The above described ceramic material that can be used to support the 
catalyst is a material that has excellent thermal resistance properties, 
which are sufficient at the high temperatures that are generated during 
the action of the catalyst, and because of that it is a material that is 
optimum as a catalyst supporting material. However, on the other 
hand, there has been the difficulty point that this ceramic material is 
very brittle and it is easily deteriorated by thermal impacts and 
mechanical impacts. 

Because of that, in the case of the above described purification device, 
in the space between the manufactured from ceramic honeycomb 
structure body and the manufactured from metal box shaped 
container, housing it, a material is filled that is capable of absorbing 
mechanical and thermal impacts. 

As the above described filler material, inorganic materials are 
appropriate, and among them, especially, the sheet material containing 
vermiculite as its main component, is most appropriate as a filler 
material for the above described purification device because it has 
excellent thermal resistance properties, and not only that, but also, 
because of the fact that it tightly fills in the space between the metal 
box shaped container, which expands when heated, and the 
honeycomb structure material, and demonstrates excellent cushioning 
properties relative to vibrations and impacts. 
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However, in the case of the above described sheet that is formed from 
vermiculite, a material is used that is obtained as inorganic fiber 
material and organic bonding agent are added to the vermiculite 
together with water, and this is them stirred and mixed, and the 
obtained mixed material is subjected to a spread out preparation 
treatment and by that it is formed into a sheet shaped material. 
However, in the case of the vermiculite sheet material that is obtained 
according to this process, there is a problem point with respect to the 
mechanical strength, and especially, the tensile strength is poor, and 
because of that in the manufacturing operation where this is wrapped 
onto the honeycomb structure material, there is a generation of 
numerous breaks and cuts, and the break damage proportion is high 
and this has been the main deficiency. 

The present invention is an invention that has been conceived in order 
to solve the above described problems, and it is an invention that has 
as its main goal to suggest a protective sheet used in catalyst support 
materials where it is possible to design a significant increase of the 
tensile strength of the sheet without compromising the properties of 
the vermiculite sheet material, and not only that, but also, it is possible 
to design an increase in the thermal resistance properties and tiiermal 
insulation properties of the sheet. 

The protective sheet used in catalyst support material according to the 
present invention is characterized by the fact that it has a structure 
where on both sides of a sheet type core material made at the 
predetermined thickness and by using vermiculite as its main material, 
sheet type cover material selected from the group of glass cloth, 
ceramic fiber cloth, glass paper, ceramic fiber paper, aluminum foil is 
stacked and combined, and both materials are bonded and unified as 
one body. 

Here below, this invention will be explained in further details based 
on diagrams that show its different practical implementation 
examples. 

According to Figure 1 through Figure 5, (1) represents the sheet 
shaped core material that is formed by using vermiculite as its main 
component, and (2) represents the sheet shaped cover material that is 
placed and bonded on its both sides. 
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Regarding the sheet shaped core material (1) that has vermiculite as 
its main component, it is a good option if it is obtained as inorganic 
fiber material and organic bonding agent are added to the vermiculite 
together with water, and this is them stirred and mixed, and the 
obtained mixed material is subjected to a spread out preparation 
treatment and by that it is formed into a sheet shaped material As the 
vermiculite that is used as the main component, it is a good option if 
untreated raw material particles are used, however, depending on the 
requirements, it is also possible to use particles that have been coated 
- and pretreated so that they can easily spread at low temperatures and 
materials where covered treated particles have been admixed. 

As the sheet shaped cover material (2) that has been shown according 
to the presented in Figure 1 and Figure 2, it is possible to use 
nonwoven fabric material like glass cloth, ceramic fiber cloth etc, and 
this is then bonded and unified as one body with the above described 
sheet shaped core material (1) by a thread (3) using a machine. 

In the case of the sheet shaped cover material (2) that is shown in 
Figure 3, its structure is formed as an inorganic paper (2a), such as 
glass paper or ceramic fiber paper and the surface of the core material 

(1) are brought together, and by using a machine they are bonded and 
unified as one body by using a thread. 

In the case of the sheet shaped cover material (2) that is shown in 
Figure 4, a material is selected from the group of glass cloth, ceramic 
fiber cloth, glass fiber, ceramic fiber paper, aluminum foil, and by 
using the adhesive agent (4), this is bonded to the core material (1) 
and unified as one body. 

The material shown according to Figure 5 is a material where on one 
side of a core material (1), which has been made into a fme length 
sheet shape, the ceramic fiber paper (2a) is adhered, and the surface of 
the opposite side and both side surfaces are wrapped by using a cover 
material (2) made from glass cloth, and these edge parts are adhered 
on tiie top of the paper (2a). 

Regarding the means for bonding of the sheet shaped cover material 

(2) to the vermiculite sheet shaped core material (1), in the case when 
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the cover material (2) is a material such as a nonwoven fabric, it is 
advantageous if it is bonded by using a machine and employing the 
thread (3), however, in the case when thin materials such as paper or 
aluminum foil, are used, it is appropriate if it is bonded by using an 
adhesive agent. 

According to the above described, the material obtained is a protective 
sheet material where on both surfaces of a vermiculite sheet shaped 
core material (1), the sheet shaped cover material (2) has been bonded 
as one unified body, and it is a material where there is no hindrance to 
the expansion properties possessed by the sheet shaped core material, 
and an increase of the mechanical strength has been designed. 
Especially, in the case of the above described structure, a suflScient 
tensile strength is obtained, and because of that it is possible to 
practically eliminate the danger of breaks - cuts which occur at the 
time of the wrapping onto the honeycomb structure material, which is 
the catalyst supporting material, and at the time of the placement into 
the metal box shaped container. 

Also, in the case of the above described structure, it is possible to also 
eliminate the stress relaxation of the vermiculite sheet shaped core 
material (1) at high temperatures (700oC ~ lOOOoC), and together 
with that by the presence of the sheet shaped cover material (2) that is 
formed from inorganic material, the thermal insulation properties and 
the thermal resistance properties of the protective sheet are further 
increased, and because of that there is a pronounced effect of 
preventing the deterioration of the vermiculite material. 

Then, also, in the case of the above described structure, the 
vermiculite sheet shaped core material (1) is squeezed from both sides 
by the bonded to it sheet shaped cover material (2), and because of 
that, an excellent effect is demonstrated in suppressing the 
phenomenon of generation of vermiculite powder "sagging" due to 
the effect of vibrations and impacts for a long duration at the time 
when the automobile is running. 

According to the above described, in the case of the present invention, 
it is possible that in the state where the expansion properties of the 
vermiculite are meiintained in the state as they are, the mechanical 
strength is significantly increased, and because of that it is possible to 
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design a an improvement of the handling properties of the vermiculite 
sheet, and together with that it is possible to eliminate the breaks - 
cuts which occur at the time of the wrapping onto the honeycomb 
structure material, which is the catalyst supporting material, and at the 
time of the placement into the metal box shaped container; and not 
only that, but also, there is an excellent effect in suppressing the 
phenomenon of generation of vermiculite powder "sagging" due to 
the effect of vibrations and impacts and a large improvement in the 
durability properties of the automobile exhaust gas purification 
device, is imparted. 

4. Brief Explanation of the Figures 

Figure 1 shows one practical implementation example according to the 
present invention and it represents a three-dimensional diagram where one 
part of the protective sheet used for the catalyst support in the automobile 
exhaust gas purification device, has been cut out. Figure 2 represents a 
partial enlarged cross sectional view diagram. Figure 3 shows another 
practical example according to the present invention and it is a cross 
sectional view diagram of the protective sheet part. Figure 4 shows another 
practical example according to the present invention and it is a cross 
sectional view diagram of the protective sheet part. Figure 5 shows another 
practical example according to the present invention and it is a cross 
sectional view diagram of the protective sheet part. Figure 6 shows another 
practical example according to the present invention and it is a cross 
sectional view diagram of the protective sheet part, 

(1) vermiculite sheet shaped core material 

(2) sheet shaped cover material 

(3) thread 

(4) adhesive agent 

Patent Assignee: Nippon Asbestos Company 

Translated by Alberta Blagev ((651) 735-1461 (h), (651) 704-7946 (w)) 
9/27/2001 
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